As rural communities grow, the need to mitigate disasters and manage growth responsibly increases. Growth management and disaster planning and mitigation strategies designed for urban regions have been adopted by few rural communities in the USA. The Land Use Guidance System, a practical and successful management tool designed and implemented by three rural communities in the south-eastern USA, will be described and evaluated. This tool can be used to reduce hazards caused by unplanned development. The Land Use Guidance System (LUGS) promotes compatible mixed land uses, supports practical prevention measures to reduce hazards, promotes safety, supports open communication and the community's ability to actively participate in growth decisions. These characteristics have been reported by local citizens to make the LUGS culturally acceptable in their rural regions. The LUGS system was selected after communities compared LUGS to traditional urban mitigation methods such as zoning [1, 2] .
Introduction
Throughout the world efforts to find and implement effective tools to mitigate disasters and manage growth responsibly in rural urbanising regions must increase. The urbanisation of many rural regions and the increase in demand for transportation, goods and services bring unique development and growth pressures. These pressures, if left unchecked, will result in increased unplanned development. Without guidance this type of unplanned growth can increase the disaster potential of many historically rural regions and adversely affect the future safety, environment and health of their citizens. Current tools, which were historically used to direct growth and reduce hazards in industrial cities and designed for urban hazard reduction, land use, and emergency response planning, are today, in many cases, perceived as rigid by citizens and may be unacceptable in many rural regions experiencing growth [3] . The number of rural communities in the southeastern USA adopting and maintaining traditional urban planning management tools, such as zoning, has not substantially increased in the past 20 years [4] [5] [6] . In this same time period, the USA has experienced some of its greatest growth and most costly man made and natural disasters. These disasters include major multi-state floods, hurricanes, earthquakes, and tornadoes. From 1986-1991 major disasters cost the US federal government $3.3 billion in aid to local governments and individuals. By 1996, the figure quadrupled to over $13 billion. This is only a fraction of the actual costs when private insurance claims, businesses, private nonprofit organisations, and the expenses of state and local governments are included [7] . Many other regions of the world have experienced even higher costs from human life and property losses. For example, the human and property costs associated with the devastating flooding in Poland and the destruction from natural disasters in 1998 in Central American countries resulted in both enormous short and long term costs to rural communities and regions. The magnitude of suffering, loss of life and economic consequences of each disaster affecting the world's population demand that a greater focus be placed on planning and mitigation. The United Nations has indicated that the increased "occurrence of disasters throughout the world is commonly identified as an indicator of non-sustainable development" [8] .
Urbanising rural regions of industrialized countries are experiencing increasing costly disasters due to the lack of appropriate growth management strategies such as preventing inappropriate development in flood plains and on steep slopes. Developing countries are now experiencing an even greater increase in disaster prone conditions due to lack of planning. Malaysia is an example of one of the many rapidly developing countries in need of an acceptable system to guide land use. In Malaysia:
"Landslides not only endanger the safety of residents living in the vicinity of the occurrence but also affect motorists, pollute rivers and bring about siltation which ultimately results in floods which endanger the population in the lower reaches of the river." [9] In the study of landslide hazards and disasters in Malaysia, Ngai Weng Chan stated:
"Landslide hazards and disaster occur because humans choose to occupy hazard zones, mismanage hazards, overdevelop land and deplete natural resources." [9] Many disasters, such as certain types of floods, landslides, fires, and other natural and/or technological disasters, arise in all or part from communities doing nothing to plan or manage growth and development. This lack of action and decision making in the area of growth management by rural communities has resulted in disaster and will continue to promote conditions for future disasters. Innovative tools must be identified and evaluated to find appropriate management tools to reduce the number of future disasters, which, if not prevented, will result in an increase in the loss of lives, a reduction in quality of resources and property losses.
Since "Rapid change and development are the conditions which magnify hazards," developing regions may have greater hazards than those already developed regions [8] . Increasing impact:
"can be expected in the most rapidly expanding economies (e.g. China), and the most rapidly-declining one (e.g. Russia). A major driving force behind increased disaster potential associated with fast economic growth is rapid and extensive development of hazard-prone areas." [8] However, finding and selecting an appropriate management system to respond to the rapid growth for communities in rural regions presents a difficult challenge.
Billions of dollars are spent annually by governments to remedy the damage caused by disasters, yet few dollars are spent for planning to assist rural communities to become more disaster resistant through planning, adopting and choosing tools to manage and guide growth. Because of the unique problems and growth patterns experienced by rural communities in the USA most local governments have not adopted traditional urban methods of planning used to mitigate disasters and manage growth in metropolitan areas [4] . A successful mitigation tool to guide growth was created by a rural community in Hardin, Kentucky. Following successful modification, the Hardin model was adopted and implemented by rural communities in two other rural regions in the south-eastern USA. This system, adopted and utilised successfully for over nine years, is called the Land Use Guidance System (LUGS) [1, 2] . As community and government leaders from rural urbanising regions throughout the world look for tools to meet their communities' needs to reduce disaster conditions, to protect life and property and to promote a high quality environment without adopting a 'No Growth Policy', they should consider the adoption of the Land Use Guidance System.
The Land Use Guidance System can serves as an effective mitigation tool when employed with an adopted comprehensive land-use plan. It provides guidance for growing rural communities to use to mitigate disasters and more effectively manage emergency response and also to make better decisions about development in their communities. Implementing the Land Use Guidance System requires a local or regional unit of government such as a county to first develop and adopt a comprehensive plan. The Land Use Guidance System (LUGS) allows growing communities to guide future growth to insure prevention of major environmental impacts, and prevent many disasters with root causes associated with poor land management and/or incompatible adjacent land uses. The Growth Guidance Assessment, adopted as part of the LUGS system, can be personalised for each community. This assessment allows a community to determine its most vulnerable areas and to identify its most valuable assets for protection. This assessment provides a uniform list of factors that must be addressed by decision makers when making decisions about all future small or large development projects. The rating of potential projects using the Growth Guidance Assessment can protect slopes, water quality, maintain flood plains free of development, assess emergency response capability and help communities make consistent decisions about growth and development. Since the mid 1980s the LUGS system has been adopted by rural communities in the USA within the south-eastern states of Virginia and North Carolina to manage growth and mitigate both technological and natural disasters [10] [11] [12] [13] .
The Land Use Guidance System was evaluated by Bedford County, Virginia after its development and use by Hardin, Kentucky, a small mountainous community in the southeastern USA. This regulatory land management tool was then chosen by the Bedford County to manage growth. Prior to adoption of the Land Use Guidance System, Bedford County's lack of planning, and lack of a regulatory management system to guide growth had allowed a huge gasoline storage farm to build a facility on property adjacent to and completely surrounding a county school. Because no system such as the Land Use Guidance System was in place to prevent incompatible adjacent land uses and related hazards the local government was forced at great expense to close down the school once it was surrounded by the gasoline tank farm. This was necessary because elected officials and residents soon realised that in case of a major fire or explosion in the tank farm no safe evacuation of children could occur with the property surrounded by gasoline storage facilities. In this case the very costly alternative of building a new school was undertaken and citizens started looking for an appropriate growth guidance tool that would insure a better decision making process for future development initiatives for this rural county. The Land Use Guidance System (LUGS) was found to be the best tool assessed to prevent this type of hazardous condition from developing in the future. The LUGS system was adopted by Bedford County in 1989. Bedford County, Virginia, along with Burke County, North Carolina, have adopted and used LUGS in conjunction with a county comprehensive plan. In Bedford's case residential housing subdivision regulations were also adopted, to mitigate hazards and promote managed growth successfully for the past 12 years [10] [11] [12] .
Through the LUGS system local residents have assessed many new projects to guarantee that each approved project supported the concept of sustainable development in the community. Entrances to new projects have been modified to reduce hazards from transportation accidents. Development projects have been approved which maximise fire protection and have adequate emergency response times. Other sites have been rejected under the LUGS because they would have required the county to build an entire new school for the proposed development, when the proposed development was projected to bring in very little tax revenue. In this case the proposed developers were requested to redirected their interest in residential development to those areas with adequate schools, water, sewer and community services. However, no exclusionary districts were created nor land set permanently aside in restricted zones for agricultural or industrial use [12] .
The adoption of the LUGS system has provided rural communities with a tool to insure that incompatible adjacent land uses that can endanger health and safety and create additional natural or man-made hazards such as the gasoline tank farm surrounding a school, or improper development on steep slopes causing land slides are minimised. The LUGS system requires systematic assessment of each change in land using an assessment tool and promotes public discussion of each proposed change through community meetings. Opportunities are provided for adjacent landowners and community members to participate in the decision making process, therefore, new development project decisions do not occur behind closed doors [1] .
Discussion of the steps in the LUGS process
Prior to adopting the LUGS system a community must formally adopt a comprehensive county plan. Within this plan a designated growth area should be identified using geological and hydrologic factors such as designated flood plains or watershed protection areas, as well as economic considerations such as the cost of extending water and sewer facilities. This growth area designation differs from those utilised in traditional zoning because land is not sectioned into agricultural, industrial, or residential zones by use [3, 14] . In the LUGS process each project is evaluated to determine its ability to promote positive benefits to the community while being integrated into the life of the community without creating new safety or hazard threats. While a project is more likely to receive approval if it is in the designated growth area new projects are not restricted to the type of uses associated with that property in the past. For example, an area previously used for agriculture that is adjacent to but outside the growth area may be approved for residential housing development if adequate emergency services are available, the proposed change in use does not adversely impact the environment, and the change in use is received favourably by members of the planning board and citizens from the community [1, 11] .
Once a local government adopts a Land Use Guidance System, the first step is to choose the major criteria for inclusion in the community's Growth Guidance Assessment. This assessment will be used as the yardstick or measure against which all new submitted development projects are rated. The assessment is one of the major mitigation tools available within the Land Use Guidance System. The inclusion of criteria that specifically address whether a new development project will increase or decrease present or future disaster hazards is the key to the success of the Land Use Guidance system. Communities have adopted the following criteria:
• availability of emergency medical services,
• distance from flood plain areas,
• steepness of slopes site,
• availability of water and sewer,
• impact on traffic and evacuation routing,
• quality of pedestrian and automotive safety,
• impact on storm water run-off,
• effect on greenway space,
• impact on air quality, and
• distance to a fire station from the site.
The Land Use Guidance System can also assess the compatibility of the proposed project to other businesses and residences in the area, and consider its proximity to the community plan's designated growth area. The impact of a proposed project on other public services such as the public school system has also been built into the Growth Guidance Assessment criteria by rural communities using the system to guide growth [1, 10, 11] .
Under the Land Use Guidance System approximately six weeks elapse between the time the developer initially submits a project and the time he or she receives an approval, modification, or denial of a project. The LUGS specific process followed by a local government and an individual proposing a new development is outlined in Figures 1, 2 , and 3. The LUGS process is considered to be a much faster process than the zoning board process typically utilised by urban communities in the USA to zone types of land use into industrial, commercial, or residential sectors [3, 14] . Under the LUGS ordinance, a developer submits his or her development plans at a pre-application conference. The proposed development project is then rated for compatibility with the designated growth area in the comprehensive plan and receives a rating by local government planning staff using the Growth Guidance Assessment discussed above. Since the assessment is developed and adopted by a community to meet its needs the individual criteria reflect the specific hazard conditions and priorities of that community. The points in this rating process are assigned according to such factors as: distance from emergency services, impact on decreasing or increasing a particular hazard and issues that reflect community liveability. The rating of a specific project could range from 20-220 with the higher rating indicating a project with more positive benefits for the community and presenting less future hazards. This point rating does not, however, include or exclude a project [1] . It is just one more piece of information provided to the local government's decision making group and the community. This system provides a means of rating all projects or changes in use in a consistent manner. The Land Use Guidance System encourages the cost effective use of local and state tax dollars by promoting development and growth in areas where services and infrastructure can be provided efficiently and where the developer will have good access to public services. By managing development, communities can most efficiently use and expand public services, such as water, sewer and emergency response systems. Planning for growth, in addition to mitigating many hazards that can lead to future disasters, can allow communities to avoid the pitfalls of unplanned expansion, which can waste public and private funds by encouraging a shotgun or unplanned knee-jerk approach to expanding infrastructure and services [1, 11] .
Figure 1 The Land Use Guidance System
Step One [1] After the submitted application is evaluated by the local government planning staff in
Step One of the LUGS process, the developer describes the plans to adjacent landowners, community members, and planning staff at an open community meeting referred to as a compatibility meeting (See Figure 2 for Step Two in the LUGS process). This compatibility meeting and its announcement are required under the Land Use Guidance System. The purpose of this meeting is to let residents know about the proposed project, and to provide a way for the developer to present the project and discuss it with community members to achieve the best project possible, reduce future hazards and maintain open communication. The objective of this meeting is not to automatically reject or adopt a project but rather to improve development projects [1, 11] .
The planning staff also assigns the project a status (satisfactory, unsatisfactory, needs adapting, etc.) based on the Growth Guidance Assessment and prepares a report for the planning and governing board. In Bedford County, if the development is a commercial or residential change, the planning board or zoning board handles the process. Bedford County, chose to have its county commissioners consider industrial development proposed projects [12] .
Following the compatibility meeting a formal Public Hearing is scheduled and citizens are notified. At the public hearing, the planning board reviews and recommends to the appropriate governing board approval or denial of each proposed project. Subsequently, the governing board either approves or denies each project. The project may be approved as submitted or with modifications recommended by either the planning or governing board [12] .
Once a project is approved the developer submits a site plan and begins construction. If a project is denied the LUGS process stops. The developer can appeal or reapply with a modified project. Time limits are set by the governing board for each step of the LUGS process from the time an application is submitted until it is either completed or denied [12] . 
Conclusion
Most projects proposed under the Land Use Guidance System in Bedford County, Virginia, have been approved. In Bedford County, Virginia, the Land Use Guidance System has been in place since 1990. Between 1990-95 148 projects were processed through the system and 133 of those were approved, which was an 89.9% approval rate. Between 1995-1999 the Land Use Guidance System had a 92% approval record with many projects being improved to maintain a quality community with a high degree of safety and a lower number of potential hazards [10] . A very similar ordinance to Bedford's LUGS was adopted and has been used successfully in Burke County, North Carolina, to manage growth and prevent unsuitable development since 1990 [13] .
In selecting the Land Use Guidance System or any other mitigation management tool for rural communities, it is recommended that the follow issues be considered:
1 feasibility -selecting a management system that is seen as feasible by the community and local government 2 functional tools -selecting a technique that can be integrated into existing comprehensive plans and development regulations.
3 links -choosing methods that can contribute to other related efforts such a protecting recreation and open space.
4 education -selecting a method that includes ongoing participation by community members in the mitigation planning process and promotes the value of mitigation [15] .
Several rural communities in the south-eastern region of the USA have found that the Land Use Guidance met the criteria outlined above. As a flexible and culturally acceptable mitigation tool to assist each of these rural communities, the LUGS process is perceived by community members to assist in promoting well planned growth and to reduce the hazards associated with poorly planned development. The Land Use Guidance System was identified by leaders within these communities as a management system which allowed their communities to achieve a higher degree of sustainable development than previously possible when no mitigation planning system was in place. Community leaders also indicated that they chose the LUGS system over traditional zoning because of its flexibility and its ability to include greater opportunities for citizens to participate in the decision making process. Prior to the time each county adopted the land use guidance process, the citizens in Bedford County, Virginia, and Burke County, North Carolina, had considered traditional zoning as an alternative method of mitigating hazards and management of community growth. During this time, each county rejected zoning as unable to meet the needs of their rural community and chose to consider using the LUGS instead [1, 10] . A handbook has been developed to expand understanding and operation of the unique Land Use Guidance System. This unique mitigation tool provides a practical guide for other rural communities seeking to manage growth. This handbook was created by Western North Carolina Tomorrow (WNCT) [1, 2] . WNCT is a regional leadership organisation that includes volunteers representing the business, education and community sectors residing throughout the rural mountain region of North Carolina. The handbook outlines the Land Use Guidance System, describes the roles of developers, planners and citizens in the process, and includes resource materials such as handouts, and reference lists for community groups or local governments to use when considering the Land Use Guidance System as a hazard mitigation and growth management tool for their rural county.
